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Abstract

It is necessary to study the possibilities for the sale of electric power by considering the plans
for development, the probable number of consumers, the power requirements of each type of
load, the time at which loads might be required, the types of loads to be supplied, and various
other factors that determine the total power that should be made available at the power station to
cope with the need. The maximum power consumption demand of Arghandab and Shahwali-kot
districts of Kandahar province has been assessed in this paper using the load survey method and
computer-based for four seasons. In the spring season, the maximum demand, average load, and
load factor of Arghandab and Shahwali-kot districts per home in a 24-hour period are 1450 W,
388 W, and 0.27 or 27%, respectively. For the summer season maximum demand, the average
load and load factor are 1500 W, 636 W, and 0.42 or 42%, respectively. For the fall season
maximum demand, the average load and load factor are 1250 W, 340.5 W, and 0.27 or 27%,
respectively. And for winter season maximum demand, the average load and load factor are 1960
W, 465.5 W, and 0.24 or 24%, respectively.

Keyword: Energy consumption, Maximum demand, Average load and Load factor, Load

Survey Method.
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1. Introduction

Electricity is important to power all devices and, of course, all technology. If electricity did not
exist and the process of its creation did not occur, there would be no technology and life would
remain the same. Electricity is an important part of modern life and is important to the economy.
People need electricity for lighting, heating and cooling, and for appliances, computers,
machinery, and public transportation systems. In the past, people's lives were very simple. They
lived in mud houses, which were able to avoid heat transfer through the envelope. And there was
no need for active energy sources to cool and heat buildings in summer and winter, respectively.
But now people are modernized and want to build their buildings with concrete and bricks,
which have poor resistance to heat transfer through the building envelope. On the other hand,
they need thermal comfort and light in all seasons. So, first necessary to find out the load
requirements of the area where electricity is to be supplied. This depends on the nature of the
area; the population of the town or village under consideration; the density of the population; the
standard of living of the people in the locality; industrial development in the area; and the cost of
electric power. The problem may be predicting the load requirement of a new township that is to
be set up; the supply of electricity to a village for the first time; or the extension of the supply
facilities to a growing city where electricity has been available for years and the need is
continuously increasing owing to development. We calculate the same load based on the load
survey method and supply electricity from the power station, which the building needs for

cooling, heating, and lighting.

2. Material and Methods

The methodology that was followed consisted of two main steps, as illustrated in Figure 1.

The information related to this research that has been obtained from the field and other sources is
as follows:

(1)The primary information has been obtained from the field through questionnaires and surveys,
which are the load survey method Using this method, we reached the maximum demand for
electricity consumption in the Arghandab and Shahwli Kot areas. First, we made a questionnaire,
then we distributed the questionnaire to the people of the area, and in the questionnaire, different

types of electricity consumers were mentioned.
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(2) Secondary information has been obtained from various articles, books, and journals. These are

among the secondary data, which include various administrative elements in this section.

| (data collection) ‘

Secondary Data | _ ! | Primary Data
¥ From the Internet. Books 1 From the ficld
and Journal » Obtaining information from field visits

and mnvestigations.

# Obtaining information through field
BUIVEVS.

# Collecting data through questionnaires in

the field
) N/ i NS
: » Source of information: | | % Determining the maximum
» from professional persons electricity demand of Arghandab and
¥* from the relevant agencies —‘ F Shah Wali Kot districts.

| % Data analysis and conclusions

Figure (1): Steps involved in the collection of research papers.

3. Design considerations

This study was conducted in Kandahar province, Arghandab and Shahwali-kot districts, located
between 31.700 longitude and 65.680 latitudes and 32.070 longitude and 66.140 latitudes,
respectively. This district is divided into 38485 homes. The total population of these districts is
292888 people. The average population of each home is 8.92 people per home. The maximum
demand, average load, and load factor are calculated for each of them in a 24-hour period.
Table.1 shows the total number of homes, population, and average population per home for the
Arghandab and Shahwali-kot districts.

WWW.ajrsp.com 7



http://www.ajrsp.com/

Academic Journal of Research and Scientific Publishing | Vol 4 | Issue 47 AJRSP
== =
Publication Date: 05-03-2023 ISSN: 2706-6495 = N

Table. (1). Total home, population and average population per home for Aarghandab and

Shahwali-kot districts.

No # District Name Total Number Total Average Size of a
of Families or Population Family or
Households Households
1 Arghandab 13738 92874 6.84
2 Shahwali-kot 24747 200014 9.84
3 Arghandab and 38485 292888 8.92
Shahwali-kot

4. Result and discussion

The electrical maximum demand, average demand, and load factor of selected districts are
calculated in four seasons, the maximum load is calculated with the help of the load survey
method. we consider one home and calculate the maximum load, average load, and load factor
for this home over a 24-hour period. Average load and load factor are calculated from equations
(1) and (2) for all season which are explained as follows:

ALPh = —24 (1)

24 hours

Average load

Load factor = o domand 2

4.1. Spring season

Peak demand in spring season

2000
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= 760
q;) 626 678
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Time of day (hour)
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peak demand in watt over 24 hour period

Fig. (2). Maximum load in spring season.

WWW.ajrsp.com 8



http://www.ajrsp.com/

Academic Journal of Research and Scientific Publishing | Vol 4 | Issue 47 AJRSP

:/<

Publication Date: 05-03-2023 ISSN: 2706-6495

Table. (2). Maximum load, average load and load factor in spring season

No # Name Watt per hour
1 Maximum load 1450 W/h
2 Average load 388 W /h
3 Load factor 0.27 or 27%

4.2. Summer season

Peak demand in summer season
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Fig. (3). Maximum load in summer season.

Table. (3). Maximum load, average load and load factor in summer season.

No # Name Watt per hour
1 Maximum load 1500 W/h
2 Average load 636 W /h
3 Load factor 0.42 or 42%
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Peak demand and average demand in Two season
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=@=Maximum load (watt)  ==@==Aaverage load (watt)

Fig. (4). Comparative representation of maximum load and average load in two seasons.

Table. (4). Comparative representation of maximum load, average load and load factor in two

seasons.
No # Name Spring season Summer season
1 Maximum load 1450 W/h 1500 W/h
2 Average load 388 W /h 636 W/h
3 Load factor 0.27 or 27% 0.42 or 42%

4.3. Fall season

Peak demand in fall season
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Fig. (5). Maximum load in fall season.
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Table. (5). Maximum load, average load and load factor in fall season.

No # Name Watt per hour
1 Maximum load 1250 W/h
2 Average load 340.5W /h
3 Load factor 0.27 or 27%

Peak demand and average demand in Three season
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[
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Fig. (6). Comparative representation of maximum load and average load in three seasons.

Table. (6). Comparative representation of maximum load, average load and load factor in three

seasons.

No # Name Spring season Summer season Fall season
1 Maximum load 1450 W/h 1500 W/h 1250 W/h
2 Average load 388 W /h 636 W/h 340.5 W/h
3 Load factor 0.27 or 27% 0.42 or 42% 0.27 or 27%
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4.4. \Ninter season

Peak demand in winter season
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Fig. (7). Maximum load in winter season.

Table. (7). Maximum load, average load and load factor in winter season.

No # Name Watt per hour
1 Maximum load 1960 W/h
2 Average load 465.5W /h
3 Load factor 0.24 or 24%

Peak demand and average demand in four season
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Fig. (8). Comparative representation of maximum load and average load in four seasons.
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Table. (8). Comparative representation of maximum load, average load and load factor in four

seasons.
No # Name Spring season Summer Fall season Winter
season season
1 Maximum load 1450 W/h 1500 W/h 1250 W/h 1960 W/h
2 Average load 388 W /h 636 W/h 340.5W/h 465.5 W/h
3 Load factor 0.27 or 27% 0.42 or 42% 0.270r 27%  0.24 or 24%

4.5. Annual Maximum demand, average load, load factor, and energy consumption of
Arghandab and Shahwali-kot distracts.
In this step, the annual maximum demand, average load, load factor, and energy consumption are
calculated with the help of data from the load survey method and formula of load for Arghandab
and Shahwali-kot districts. Table.9 displays the average of maximum load, an average of average
load, and load factor for a home in selected districts during the spring, summer, fall, and winter
seasons. Table.10 shows the total number of families or households, total population, and
average size of a family or households for the Arghandab and Shahwali-kot districts. Table.11
shows the total annual maximum demand, average load, and annual energy consumption for
Arghandab and Shahwali-kot districts.
Table. (9). Average of maximum demand, average of average load and average of load factor in
spring, summer, fall, and winter season for a home of selected districts.

: . Aver fm
Spring Summer Winter verage ot max,

No # Name Fall season average load
season season season
and load factor
Malxo'gzum 1450 W/h 1500 W/h 1250 W/h 1960 Wih 1540 W/h
A‘I’gg‘zge 388W/h  636W/h  3405W/h 4655 W/h 457.5 W/h
Load
con 0270r21% 0420r42% 0.270r27% 0.24.0r 24% 0.3 or 3%
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Table. (10). Total Number of Families or Households, Total Population, and Average Size of a

Family or Households at Arghandab and Shahwali-kot districts.

No # District Total Number of Total Average Size of a Family or
Name Families or Households  Population Households
1 Arghandab 13738 92874 6.84
2 Shahwali-kot 24747 200014 9.84
Arghandab
3 and Shahwali- 38485 292888 8.92
kot

Table. (11). Total annual maximum demand, average load and annual energy consumption for

Arghandab and Shahwali-kot districts.

No District Total Total Average Average Peak Annual
# Name Number of Population  Size of a power demand energy
Families or Family or  consumption consumption
Households Households (MW
(MW) (MWh)
1 Arghandab 13738 92874 6.84 6.29 20.92 55080.35
2  Shahwali- 24747 200014 9.84 11.33 37.69 99219.2
kot
3 Arghandab 38485 292888 8.92 17.61 58.62 144299.5
and
Shahwali-
kot

4. Conclusion

With the completion of this research, it was clear that the home energy consumption of the
Arghandab and Shahwali-kot districts season by season. In the spring season, the maximum
demand and average load for a home in this season were 1450 W/h and 388 W/h, respectively. In

the summer season, the maximum demand and average load for a home in this season were 1500
W/h and 636 W/h, respectively.
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In the fall season, the maximum demand and average load for a home were 1250 W/h and 340.5
W/h, respectively. In the winter season, the maximum demand and average load for a home were
1960 W/h and 465 W/h, respectively. And the annual energy consumption, maximum load,
average load, and load factor for all households in Arghandab and Shahwali-kot districts at this
time were 144299.5 MWh, 58.62 MW, 17.61 MW, and 0.3 or 30%, respectively.
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Conflicts of Interest

The authors declare that there are no conflicts of interest regarding the publication of this paper.

5. References:

[1] S. Saeed Madani, (1991). Electric load forecasting using an artificial neural network, IEEE
Transactions on Power Systems 6, 442—-449.1

[2] M. Ghomi, M. Goodarzi, M. Goodarzi, (2010). Peak load forecasting of electric utilities for
west province of iran by using neural network without weather information, in: 2010 12th
International Conference on Computer Modelling and Simulation, IEEE, pp. 28-32.

[3] K. M. El-naggar, K. A. Al-rumaih, (2005). Electric load forecasting using genetic based
algorithm, optimal filter estimator and least error squares technique: Comparative study, World
Academy of Science, Engineering and Technology 6, 138-142.

[4] A.Mehdipour Pirbazari,M. Farmanbar, A. Chakravorty, andC. Rong, (2020). “Short-term
load using smart meter data: a generalization analysis,” Processes, vol. 8, no. 4, p. 484.

[5] Engle RF, Mustafa C, Rice J. (1992). Modelling peak electricity demand. J Forecast 11:241—
251

[6] El-Telbany M, El-Karmi F. (2008). Short-term forecasting of Jordanian electricity demand
using particle swarm optimization. Electr Power Syst Res 78:425-433.

[7] Al-Shehri A. (2000). A simple forecasting model for industrial electric energy consumption.
Int J Energy Res 24:719-726

WWW.ajrsp.com 15



http://www.ajrsp.com/
mailto:zainullahserat777@gmail.com

Academic Journal of Research and Scientific Publishing | Vol 4 | Issue 47 AJRSP
/
Publication Date: 05-03-2023 ISSN: 2706-6495 "\\‘:

[8] P. E.Mcsharry, S. Bouwman, G. Bloemhof, (2005). Probabilistic forecasts of themagnitude
and timing of peak electricity demand, IEEE Transactions on Power Systems, 1166-1172 .

[9] Department of energy building datasets. (2022), https://trynthink.github.io/buildingsdatasets /
[10] S. Naji, A. Keivani, S. Shamshirband et al., (2016) “Estimating building energy
consumption using extreme learning machine method,” Energy, vol. 97, pp. 506-516 .

[11]J. Runge and R. Zmeureanu, (2021) “A review of deep learning techniques for forecasting
energy use in buildings,” Energies,vol. 14, no. 3, p. 608 .

[12] P. Ihm, A. Nemri, and M. Krarti, (2009). “Estimation of lighting energy savings from
daylighting,” Building and Environment,vol. 44, no. 3, pp. 509-514 .

[13] J. Wu and Y. Yu, (2005). “Connectionism-based CBR method for distribution short-term
nodal load forecasting,” in Proceedings of the TENCON 2005 - 2005 IEEE Region 10
Conference, pp. 1-6, IEEE, Melbourne, VIC, Australia .

[14] Mehta, V. M. (n.d.). Principle of Power System.

[15] Technical assistance consultant's report Afghanistan power sector master plan.
FICHTENER Gmbh and Co.KG, (2013).

[16] By Daniel Day July 18th, (2018) /Electricity Important

https://www.rturnerelectric.com/why-is-electricity-important/

Copyright © 2023 Zainullah Serat, Massoud Danishmal, Sayed Ahmad Zamir Fatemi, AJRSP.
This is an Open-Access Article Distributed under the Terms of the Creative Commons
Attribution License (CC BY NC)

Doi: doi.org/10.52132/Ajrsp.en.2023.47.1

WWW.ajrsp.com 16



http://www.ajrsp.com/
https://doi.org/10.52132/Ajrsp.en.2023.47.1

